Autophagy has been implicated in innate immune responses against various intracellular 25 pathogens. Recent studies have reported that autophagy can be triggered by pathogen 26 recognizing sensors, including Toll-like receptors and cyclic guanosine monophosphate-27 adenosine monophosphate synthase, to participate in innate immunity. In the present study, 28 we examined whether the RIG-I signaling pathway, which detects viral infections by 29 recognizing viral RNA, triggers the autophagic process. The introduction of polyI:C into the 30 cytoplasm, or Sendai virus infection, significantly induced autophagy in normal cells but not 31 in RIG-I-deficient cells. PolyI:C transfection or Sendai virus infection induced autophagy in 32 the cells lacking type-I interferon signaling. This demonstrated that the effect was not due to 33 interferon signaling. RIG-I-mediated autophagy diminished by the deficiency of 34 mitochondrial antiviral signaling protein (MAVS) or tumor necrosis factor receptor-35 associated factor (TRAF)6, showing that the RIG-I-MAVS-TRAF6 signaling axis was 36
type-I interferon receptor-deficient MEFs, suggesting that RIG-I signaling can induce 140 autophagy flux in a type-I interferon-independent manner (Fig. 3F ). Furthermore, polyI:C 141 transfection or SeV infection also increased LC3-II in Vero cells, which are defective in 142 interferon signaling (Fig. 3G ). The influence of RIG-I-mediated signaling on the induction of autophagy was further 147 examined using cells deficient in RIG-I activity. We used Huh7.5 human hepatoma cells that 148 were derived from Huh7 cells. These cells lose their RIG-I activity due to a mutation in RIG-149 I (T55I). As expected, LC3-II formation increased by the transfection of Huh7 but not by 150 Huh7.5 cells with polyI:C (Fig. 4A ). However, the infection of Huh7.5 cells with influenza 151 A virus activated autophagy to a level comparable to Huh7 cells. This suggested that 152 8 influenza A virus triggered autophagy via other signaling pathways, such as TLR4, in the 153 absence of RIG-I signaling (Fig. 4B) . Consistent with the Huh7.5 data, RIG-I-deficient 154 mouse embryonic fibroblasts (MEFs) also failed to exhibit increased autophagy upon 155 polyI:C transfection or SeV infection, whereas, RIG-I wild-type (WT) MEFs successfully 156 activated autophagy with both treatments (Figs. 4C and D) . whereas, a significant decrease in the p62 level was observed in the cycloheximide-treated 168 WT MEFs (Fig. 5D ). These results indicate that RIG-I or MDA5 induce autophagy flux via 169 their downstream MAVS. Given that MAVS recruits TRAF6 to activate downstream 170 signaling and TRAF6 activates TLR4-mediated autophagy, it is worth testing the hypothesis 171 that TRAF6 plays a crucial role in RIG-I-mediated autophagy. Indeed, LC3-II formation 172 following SeV infection or polyI:C transfection was significantly lower in TRAF6-deficient 173 than in WT MEFs (Figs. 6A and B) . Consistently, LC3 puncta formation by transfection with 174 9 polyI:C or RIG-IN was significantly lower in the TRAF6-defective MEFs than in the WT 175 MEFs (Fig. 6C ). In addition, there was a significant decrease in the level of p62 in the SeV-176 infected WT cells but not in the TRAF6 knock-out (KO) MEFs (Fig. 6D ). (Fig. 7A ). The transfection of polyI:C into V5-Beclin-1-expressing 184 cells, followed by co-IP experiment showed an increase in the interaction of Beclin-1 with 185 the autophagy initiation complex components, including VPS34, ATG14, and Ambra-1, 186 indicating that Beclin-1 autophagy initiation complex formation is triggered by RIG-I 187 activation ( Fig. 7B ). Furthermore, the co-IP assay showed an association between 188 endogenous Beclin-1 and TRAF6 upon transfection of polyI:C. This assay also demonstrated 189 that VPS34 interacted with Beclin-1 upon polyI:C transfection ( Fig. 7C ). These results The results of the present study provide evidence that RIG-I triggers autophagic flux upon Beclin-1 complex.
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Several recent studies have showed that the K63-linked polyubiquitination of Beclin-1 is 263 crucial for autophagy activation and can be targeted by cellular proteins to modulate 264 autophagy (17, 30, 31) . Our data suggest that the TRAF6-mediated K63-polyubiquitination 265 of Beclin-1 upon RIG-I activation may activate the Beclin1-VPS34 complex to induce 266 autophagy. In a previous study, Beclin-1 was shown to interact with MAVS to suppress 267 RIG-I-mediated interferon production in an ATG-5-independent manner (32). Our data Laboratories. Influenza A virus was prepared and infected as described previously (35). 
